The paper is concerned with the spherically symmetric static problem of the General Relativity Theory (GRT). The classical interior solution of this problem found in 1916 by K. Schwarzschild for a fluid sphere is generalized for a linear elastic isotropic solid sphere. The GRT equations are supplemented with the equation for the stresses which is similar to the compatibility equation of the theory of elasticity and is derived using the principle of minimum complementary energy for an elastic solid. Numerical analysis of the obtained solution is undertaken.
Introduction. Theory of Elasticity Solution
To introduce the proposed approach to GRT problem for elastic solid, consider the problem of the classical theory of elasticity for a sphere whose gravitational field is described by the Newton theory. For a solid sphere with constant density μ and radius , R the Newton gravitational potential φ is the solution of the Poisson equation 
is the mass of a homogeneous solid sphere whose internal space is Euclidean. For the internal (0 ) r R ≤ ≤ space the solution of Equation (1) which satisfies the regularity condition at the sphere center is 
Here, index "i" corresponds to the internal space. The integration constant 1 C is determined from the boundary condition on the sphere surface according to which ( ) ( ).
e i R R φ φ = Using Equation (2), we can present Equation (4) in the following final form:
The gravitational body forces which act inside the sphere are
Then, the theory of elasticity equilibrium equation for the sphere element can be presented as (7) and (10), for two unknown stresses. To reduce these equations to one equation with respect to the radial stress, express θ σ using Equation (7) 
Having in mind to obtain the solution of the problem under study within the framework of GTR, we should take into account the GRT equations are formulated in the Riemannian space in which the displacement u , as well as the strain-displacement equations, Equations (9), do not exist. Thus, we cannot derive the compatibility equation, Equation (10) using the traditional approach. However, theory of elasticity provides another way to obtain this equation not attracting Equations (9). As known, the compatibility equation formulated in stresses follows from the principle of minimum of the complementary energy under the condition that the stresses satisfy the equilibrium equations. The elastic energy of the solid sphere is σ with the aid of Equation (11) 
The Euler equation which provides the minimum value of the complementary energy is
Substituting F from Equation (17), we arrive at the compatibility equation, Equation (12).
In conclusion, transform the obtained results introducing the following dimensionless parameters:
Here, c is the velocity of light and
is the so-called gravitational radius. Using Equations (3) and (6) for m and k and applying Equations (19), we can present the compatibility equation, Equation (12) 
Spherically Symmetric Static Problem of General Relativity for an Elastic Sphere
For a spherically symmetric static problem, the line element is traditionally taken in the following form corresponding to the classical Schwarzchild solution: 
Here , , r θ φ and t are space spherical and time coordinates, ij g are the metric coefficients that depend on the radial coordinate r only. For the spherically symmetric static problem and the line element in Equation (23), the conservation equation which is analogous to the equilibrium equation, Equation (7) of the theory of elasticity, is (Synge, 1960) 
Here, the stresses and the density are expressed in terms of the metric coefficients with aid of Einstein's equations which can be presented as (Synge, 1960) Vol. 9, No. 6; 2017 is the GRT gravitational constant. As known, substitution of Equations (25)- (27) in Equation (24) 
Here, indices "e " and "i" correspond to external and internal spaces, whereas g r is the gravitational radius specified by Equation ( Finally, substituting the second of Equations (29) and Equations (30) in Equations (25) and (26), we arrive at
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Following the approach described in Section 1, express f in terms of r r r r r r r r r r r ν ν σ νσ ν
To simplify this equation, we use dimensionless parameters in Equations (19) and Equations (3), (21) and (28) 
Numerical Analysis
For the numerical analysis, we take 0 ν = and reduce Equation (34) 
Conclusion
The solution of the Schwarzchild spherically symmetric static problem for a fluid sphere is generalized for a linear elastic sphere. The equation for the stresses missing in GRT is derived using the minimum complementary energy principle of the theory of elasticity. In contrast to the singular Schwarzchild solution for the pressure in the fluid, the stresses do not demonstrate singular behavior for the elastic sphere whose radius is equal to the gravitational radius.
